The preparation and characterization of a cell-free system from Saccharomyces cerevisiae that translates natural messenger ribonucleic acid.
A cell-free protein-synthesizing system has been prepared from Saccharomyces cerevisiae by differential centrifugation of lysed spheroplasts. The preparation, a modified 100,000 x g supernatant fraction, contains ribosomes and monosomes, ribosomal subunits, translation factors, and aminoacyl-tRNA synthetases, but no polysomes. After removal of small amounts of remaining mRNA with micrococcal nuclease, protein synthesis is stringently dependent on the addition of mRNA, as well as amino acids and an energy-generating system. The 5'-cap analogue, 7-methylguanosine 5'-phosphate, inhibits translation of several natural mRNAs, but has no effect on chain elongation. Incubation of the polysome-free extract with natural mRNA leads to the formation of protein-synthesizing polysomes and eventually, to the release of protein; the molecular weight of the protein synthesized in the presence of BMV (brome mosaic virus) RNA is consistent with that of BMV coat protein.